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ABSTRACT 



A central tube cable, including a cable jacket defining an 
optical fiber cavity therein; at least one radial strength 
member embedded in the jacket; a pluraUty of optical fibers 
disposed witliin the optical fiber cavity; and a bundle support 
member disposed inside the optical fiber cavity to limit 
movement of the optical fibers with respect to the bundle 
support member. The optical fibers are preferably housed in 
buffer tubes and at least some of the buffer tubes contact the 
bundle support member. The buffer tubes are either helically 
stranded around the bundle support member or are S-Z 
stranded. The optical fibers may be provided in the form of 
optical fiber ribbons that are located in the optical fiber 
cavity. 
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FIBER OPTIC CENTRAL TUBE CABLE WITH 
BUNDLED SUPPORT MEMBER 

BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] The invention relates to a central tube fiber optic 
cable having a bundle support member for supporting opti- 
cal fibers therein. 

[0003] 2. Background 

[0004] There are generally two basic types of optical fiber 
cables including a Central Tube Cable and a Loose Tube 
Cable. A Loose Tube Cable includes a central strength 
member around with buffer tubes, housing the fibers, are 
wound. A jacket is provided around the buifer tubes. A 
Central Tube Cable does not have a central strength member 
in the optical fiber cavity. Instead, a Central Tube Cable 
generally includes a pair of radial strength members that are 
embedded in the cable jacket at positions diametrically 
opposite one another. The central cavity defined by the 
jacket, without any strength member, may include bare 
fibers, ribbons or buffer tubes containing optical fibers. 

[0005] The problem with the Central Tube Cable design 
with buffer tubes is that, other than friction between the 
buffer tubes and the inner surface of the jacket, there is 
nothing to prevent the buffer tubes from moving along the 
longitudinal axis of the cable. In aerial applications, these 
Central Tube Cables are installed between telephone poles, 
normally using a lashing method, on a steel messenger. At 
the end of the cable segment, the cable is connected to a 
splice box in which the fibers of one cable are spliced with 
the fibers of another cable. In order to support the cable, the 
radial strength members, that are embedded in the cable 
jacket, are fixedly secured to the splice box. 

[0006] When the cable is subjected to a significant load 
(due to sag, wind, ice build-up or the Uke) the buffer tubes 
and fibers are also subjected to a strain. Since the buffer 
tubes and fibers are not restrained against axial movement, 
the strain resulting from the load may cause the buffer tubes 
and associated fibers to be pulled out of the sphce box 
detrimentally affecting the optical performance of the fibers. 

SUMMARY OF THE INVENTION 

[0007] The invention is directed to a central tube cable, 
comprising a cable jacket defining an optical fiber cavity 
therein; at least one radial strength member embedded in the 
jacket; a plurality of optical fibers disposed within the 
optical fiber cavity; and a bundle support member disposed 
inside the optical fiber cavity to limit movement of the 
optical fibers with respect to the bundle support member. 
The optical fibers are preferably housed in buffer tubes and 
at least some of the buffer tubes contact the bundle support 
member. Further, according to a preferred embodiment, the 
buffer tubes are either helically stranded around the bundle 
support member or are S-Z stranded. 

[0008] According to another aspect of the invention, the 
optical fibers could be provided in the form of optical fiber 
ribbons that are located in the optical fiber cavity. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0009] FIG. 1 is a cross-sectional view of the central tube 
cable, according to a first preferred embodiment of the 
invention; and 



[0010] FIG. 2 is a cross-sectional view of the central tube 
cable, according to a second preferred embodiment of the 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[OOU] Referring to FIG. 1, the central tube cable 10 
includes a jacket 12 defining an optical fiber cavity 14 
therein; a pair of radial strength members 16 embedded in 
the jacket at positions diametrically opposite each other; a 
plurality of optical fibers 18 housed in buffer tubes 20 which 
are disposed within the optical fiber cavity 14; and a bundle 
support member 22 disposed inside the optical fiber cavity 
14. The buffer tubes 20 arc either helically stranded around 
the bundle support member 22, or are S-Z stranded. Alter- 
natively, although not preferred, the buffer tubes can be 
randomly arranged with respect to the bundle support mem- 
ber 22. 

[0012] The bundle support member may be rigid or flex- 
ible. For example, the bundle support member may be a 
fibrous material which has been impregnated with a super- 
absorbent material. An example of the fibrous strength 
member is KEVLAR® yam, a product that is commercially 
available from E. I. Dupont de Nemours. KEVLAR® is a 
Dupont trademark for a family of aramid fibers. Such fibrous 
material may be short fiber as well as continuous filament 
yarn. AJtemalively, the bundle support member could 
include a buffer tube that is filled with a KEVLAR® 
material or the like. An advantage with this arrangement is 
that the outer surface of the buffer tube has a coefficient of 
friction that would effectively prevent the adjacent buffer 
tubes, filled with optical fiber, from moving relative thereto. 

[0013] On the other hand, the bundle support member is 
not required to have withstand compressive or bending 
stresses. Rather, the bundle support member need only be 
capable of withstanding tensile stress which might result 
when the cable is subjected to a load. Therefore, the bundle 
support member may be flexible. Thus, the bundle support 
member may be made out of a string-like material. An 
example of such a strength member is KEVLAR® yam, a 
product that is commercially available from E. I. Dupont de 
Nemours. KEVLAR® is a DuPont trademark for a family of 
aramid fibers. Other suitable materials include fiberglass, 
polyester, high tensile polypropylene, or the like. 

[0014] According to the invention, the two radial strength 
members provide the necessary strength to handle the bend- 
ing and compressive loads experienced by an aerial cable. 
On the other hand, as explained above, an important concern 
of the invention is that the buffer tubes not be pulled away 
from the splice box when the cable experiences strain. Since 
the conventional cable does not include a bundle support 
member within the optical fiber cavity, the buffer tubes and 
fibers are allowed to move axially in the jacket so that the 
fibers can be pulled away from the spUcc box. 

[0015] In contrast, according to the present invention, due 
to the friction between the buffer tubes and the bundle 
support member, axial movement of the buffer tubes with 
respect to the jacket is severely restricted when the ends of 
the bundle support member are secured to the respective 
splice boxes. Therefore, the buffer tubes and fibers wUl not 
pull away from the spUce closure when the cable is subjected 
to high loads. 
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[0016] Having described the invention with particular 
reference to the preferred embodiments, it will be obvious to 
those skilled in the art to which the invention pertains after 
understanding the invention, that various modifications and 
changes may be made therein without departing from the 
spirit and scope of the invention as defined by the claims 
appended hereto. 

[0017] For example, although the invention has been 
described above v/ith reference to incorporating buffer tubes 
in the cable, the invention is not limited in this respect. The 
invention is apphcable to cables in which the optical fibers 
are provided in the optical fiber cavity, without any buflfer 
tubes. Further, the optical fibers could be in the form of 
optical fiber ribbons 24 that are positioned in the optical fiber 
cavity 14, as illustrated in FIG. 2. Like the first embodiment, 
the ribbons can be either helically stranded around the 
bundle support member 22 or S-Z stranded. Alternatively, 
the ribbons can be randomly arranged with respect to the 
bundle support member. 

[0018] Further, although it is preferred that the cable 
include two radial strength members, the invention is not 
limited in this respect. For example, the cable could include 
just one radial strength member or three or more. 

What is claimed is: 

1. A central tube cable, comprising: 

a cable jacket defining an optical fiber cavity therein; 

at least one radial strength member embedded in said 
jacket; 

a plurality of optical fibers disposed within said optical 
fiber cavity; and 

a bundle support member disposed inside said optical 
fiber cavity to limit movement of said optical fibers 
with respect to said bundle support member. 

2. The central tube cable of claim 1, wherein said optical 
fibers are helically wound around said bundle support mem- 
ber. 

3. The central tube cable of claim 1, where said optical 
fibers are S-Z stranded around said bundle support member. 

4. The central tube cable of claim 1, wherein said bundle 
support member is rigid. 

5. The central tube cable of claim 1, wherein said bundle 
support member is flexible. 

6. The central tube cable of claim 1, further comprising a 
plurality of buffer tubes in which said optical fibers are 
respectively housed. 

7. The central tube cable of claim 6, wherein at least some 
of said buffer tubes contact said bundle support member. 



8. The central tube cable of claim 7, wherein said buffer 
tubes are helically stranded around said bundle support 
member. 

9. The central tube cable of claim 7, wherein said buffer 
tubes are S-Z stranded around said bundle support member. 

10. The central lube cable of claim 1, wherein said optical 
fibers arc held together as an optica] fiber ribbon. 

11. The central tobe cable of claim 10, wherein said 
optical fibers are held together as a plurality of optical fiber 
ribbons. 

12. The central tube cable of claim 11, wherein said 
optical fiber ribbons are helically stranded around said 
bundle support member. 

13. The central tube cable of claim 11, where said optical 
fiber ribbons are S-Z stranded around said bundle support 
member. 

14. A central tube cable, comprising: 

a cable jacket defining an optical fiber cavity therein; 

a plurality of optical fibers disposed within said optical 
fiber cavity; and 

a bundle support member disposed inside said optical 
fiber cavity to limit movement of said optical fibers 
with respect to said bundle support member, said 
bundle support member being string-like. 

15. The central tube cable of claim 14, wherein said 
optical fibers are helically wound around said bundle sup- 
port member. 

16. The centra] tube cable of claim 14, where said optical 
fibers are S-Z stranded around said bundle support member. 

17. The central tube cable of claim 14, further comprising 
a plurality of buffer tubes in which said optical fibers are 
respectively housed. 

18. The central mbe cable of claim 17, wherein at least 
some of said buffer tubes contact said bundle support 
member. 

19. The central tube cable of claim 18, wherein said buffer 
tubes are helically stranded around said bundle support 
member. 

20. The central tube cable of claim 18, wherein said buffer 
tubes are S-Z stranded around said bundle support member. 

21. The central tube cable of claim 14, wherein said 
optical fibers are held together as an optical fiber ribbon. 

22. The central tube cable of claim 14, wherein said 
optica] fibers are held together as a plurality of optical fiber 
ribbons. 

* 41 * * itt 
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